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(57) Abstract: A smaller- sized, high frequency module for transmitting and receiving, for example, GSM/DCS/PCS/WCDMA 
communication signals by use of a single antenna is made at a low cost. There are included a diplexer (DiPX2) for separating 
communication signals from an antenna into GSM communication signals of a lower frequency band and PCS/DCS/WCDMA com- 
munication signals of higher frequency bands; a diode switch circuit (SW1) connected to an input/output terminal (P21) of the GSM 
communication signals of the diplexer (DiPX2) for switching the transmission/reception of the GSM communication signals; and a 
multi-branch GaAs IC switch (GaAs SW) connected to the input/output terminal of the PCS/DCS/WCDMA communication signals 
of the diplexer (DiPX2) for switching the transmission/reception of these signals. The patterns of control signals (VcG,Vcl,Vc2) to 
be applied to the diode switch circuit (SW1) and GaAs IC switch (GaAs SW) are changed to switch the transmission/reception of 
jj^ the four types of communication signals. 
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m m m 

[oooi] ~<Dmmn, ^fL^fiKW^nmMmm:^m mmt-r%'j?ts:<kb4^<Dm 
Steffi 

[0002] ^^n$^(DU^.M\t *-^^fiCDMA^^;^TDMA^-^^(Dli^C(Dtt 

#/^#;&U TDMA^^i'tt, 850MHz^^900MHz^^flJffli-£GSM 
1800MHz^^lJffli-§DCS^, 1900MHz^^flJffl-f-^PCS^^^b, CD 

[0003] ^tih(Dx^mwmm(Dmm m ^—^(DT^^rxm^m -r%m&. mm^ 
mm &n ommmm^<Dm ^\^fmtt^ 0 mz.tt. gsm^ooomhz^) 

-C^^it-t^^-K DCS^£ ( 1 800MHzf) ^PCS^5£ ( 1 900MHz^) <D 
iiff ft ^\ WCDMA^^(2OOOMHz0) (Dilff ft ^-{Wg£&3 0 

[0004] cor^T^-xmrnm^mm m ^m^m -f-^mmm^^—^t^xi^ m 

mm m ^-^gsm, dcs, pcs^co3mmx^m^ mmm^m^±^< 
m^GSMmmm^-tDcs, pcsmmm^t^m-r^^^-^-t, gsmi 
mm^tGSM^mm^-t^mm^^^—^^y^-m^t, dcs, pcs^i 
m^tncs, vcsmtm^t^mmttF^—v^y^m^t, Dcs^ft m ^ 

[0005] ^(Dx^m—<DT^T^-xmwmm<Dmmm^m^m -r^mm^^ 

#ff JCiS^l :#IB2000-165288^$6 
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#f^CS£2:#!§ 2001-1607244^6 

[0006] U5>Ufcas£>, _h^<D#fF^:mi(D^M^^^— 

3DCS, PCS^ff it ^r&Atfitlir&tf—hb, PCS, DCS^ff ft ^Av^W 

#f^ml^fB^tL-cv^§ll|(D^jgisx-r^4) ^^M-r^Dcs, pcs^ft ft 

f^i^l^fS^tV-CV^HI^iftM^X-|'5/^3)^^^b, DCS, pcssffft-^ 

A^S^-h^ pcsg:ffff^-m^«^-^^i-^pcss:ffff^m^-r^^ 

— h*fc{iDcs^fmf^m^ST-(-^i-§Dcsg:fmf^m^-r^^--hi:^ 

mm^Mff ^(DMffff ^(D^ff ^^^^^Mfc^— 
[0007] z.<Dfctb, mm^^—/^^mtuc«f^tth^ X a &m<vmMz.£Z) 

[0008] — jj, ^WJC^CDrnM^^zL—^X^ 10(DGaAsICX^5/^-C\ #«|g<D 
^^(5^[UM®^A^<^«9, ^r(D^«S<^o GaAsIC^m^^ii 
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[0009] z.(0^m<o g ftii, fllx.^ 4«^_L&if<D}gm<£>iiff 5RSrS^^ 

[ooio] -o^^ T^^-e^ft isftttti^ftizmm&mmwt&m&m^m &m 
^mjj^n^mm^mti^b.m^mm^AmMbmmmmm^AM^ 

^Sfmt ^-AW^IfPir, j£ff ft ^-^A^^tb^^f ft ^A^i\ Sfi ft 

ti^n^mm^rmti^b^m^ m^mm-^Am^bmrnmrnm^A^^ 
-r^o w^^/wsr, r^T-rbM2^y^m^b(DmKmm^titiM 
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m^mm^m ^mm>i$m ^mthtitcmmmmb^tiicn^iir^'mmbxn^ 

[0011] Z.(Dmm(Dmm$i^*-— ^©^^l/^ftt, ^&<^4o<Diiff %k<Dm 



[0013] 



[0012] £/c, ^.COm^fD^m^^^— /KOFET^^^ifi*^ GaAs^^^"efe§ 



^mJtmmz-^bX, ^^4^—^^y^XMmir^X^h^ a ^m^j: 

i-^r^T\ ~<Dmmm^i&mn t ifrmmmi L bi,xmmir%<DX\ r^^-^h^ 
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[0015] */c. z.<Dmm<Dmm$i^=>-— /M3\ ^4y°^?y-t^2^y?-m$&b<DmK, 

[ooi6] ^o«^-e«, ^y°^^bm2^4y^\mm-Ati^n^m^mM:ir^Mm 

[0017] *fc, r^pj^^jgis^^-zv^, w,2^y^-w&<r)mt m -^a^mu-. 
[ooi8] mmm^Atim^m2^y^\Mim^Ati^n^mmm^m. 

[0021] r^Mi-itu^ pjfmmmmx^i&mm<Dmmm^m^x^4^—^^y 
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[0022] mimi<Dmm^m\^^m^^^—^(Dmmm^m-^^o 
[gi3] m i t-^bfct^M^^^^^^a H-efc^o 

[04]||2<Z)|IW^^^Si«M^^^--/^^#[Hlg&E|-e^o 
[05] 0 3 ^Lfct^M iS^e s^<D$MM 0-Cfc£ o 
[06] 0 3 ^LfcilSM^v^-— s^WM 0T*fc5 o 



[0023] SW1, SWll-^5/^[U. 

GaAsSW-GaAsIC^-f^^ 

[0024] ^BJ^mi^^Wti^^iftjaiK^^— /V^EIl, 02. 03^#mb-Cl^ 

[0025] min^mmnm^m^mm^^—/^(Dm}^^irmmm^mxh^ 0 fc*s 

m^S^Rxl^^GSM^ffff^-^m^b, ^{fff^A^i^Tx23^fbDCS^{f 

fB^fc^pcs^ma-^^A^b, smff^-m^is^-Rx2^^Dcs^fmf^-^m 

JJU Sff ft ^-m^/«^-Rx3^^PCS^ff ff ^ffi^U ££>^ ft ^Affl 

[0026] ^V^W^DiPX2^»30(DAt±]^$|5P21— P23^x.^-cv^ 0 ^MV^HJ 
g&S Wl M <D A Hi tS §|3P 2 1 « n — / <^7j;V?UP¥ 2 1 ^LTTyrt ANTftiJtD A 
m^P23fdg^£tv5^t>^ Aft^P23te^/^:7^/l^HPF22^UT 
GaAsIC^^ (GaAsSW) lcmW.ir&Atti±)MP22lcmWt£frlX\;^ 0 ¥ 
^V^DiPX2(DAffi^§PP23^T^^ANTi!(D^^«^r^^> / ^Cant^^ 
^O^^^i/^Cant(DT^^fllJ^V^^^Lant^b-C^ifi$tL-CV ^ 
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&V£3zX%Z> 0 --^\ nwN^^/V^LPF21^0T^MI^^:(F!lx.«\ 1000MHz) 
[0027] n— ^^7>r/^LPF21f*. Am^SRP21^Am^f|5P23^<Z)^^^tl,rc=3r J r 

Lt2d^3&«iit^iiai&i:36^35c5o --*?\ ^<Dummmtmmm\z-^s<z/?ct2-fi 

¥??IA1, Lt2, dr-^v^Ctl, Cul, Ccl, Ct2f3:1&3£1-5«fc5f£^h/^;h/il&M 

[0028] ^^[H^SWl^te, ^V7V^DiPX2^^i-§AffiiJ$PPll^, n 

— /^^/^LPF31^LTGSMMftm^AiJi^^Txl^^i-SAmiJ§ISP 

i2b,GSM^mm^m^^R^i^mmir^Am^MPi3b^m^htix^ 0 

[0029] Am^J§PPH«^-r^— KDGl^bTAm^§PP12^^$tV^i!^^^ GS 
M^ftff^^S^l/ / 4(DS$^^S^GSL2^bTAm^fPP13^ 
^£tLTl ^ c {s^{^GSL2(DAm^§PP13#J(D^«^V^— RDG2*3 £ W 

^RxlirO^^f*^^^^^^^^ r(Ddf-ry^^(Z)Amv0fPP13'fllJ^d f -^/N o 

^GRxCSr^UTgStfi$tLTV >5 0 Am^Pll^«W<D r^ff ff^- 

Affi^SBJfcflMJU Am^^Pl2^^0j3(Dr^ffff ^-A^SPJ^+B^U At±i 

^fppi3^^0j!(Dr^ffff^-m^^j^B^-rSo 
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[0030] ?4Hr— KDG2tt*y— K^3@Kft*SGSL2^gN»*tbT*5«3, TV— K/^J£#L* 
^— KDGlfSTV— K^AW^^P1233<ttJ ? ^^fi&GSL2fJ:gJ^ttT*3«9, 
[0031] WV^^GSLl, GSL2, ^^^GC5J3^;h^Ylr^M^^^^/l^ 

o 

[0032] nw^7>f;^PF3m, AW7a§PP31^^vy^[Ug§sWl(DAt±i7J§P 

P12l2lg8tt$^ Am^^P32^dr^N^y^LTGSM^ffff-^A^S^-Txl 
fcgSK&tl/CV V5 e n-/W^LPF31|j:, Affi^PSl, P32Rmdg^ 

7J^P31#J^J^^(D^^^ttfc^^^GCul^^^o ^b-C. ^.(Dti— 

[0033] GaAsIC^s^GaAsSWfcfS, tej^^&AtfJ^^SoOAfflTJgPRF 

1— RF5^^$^^tlC.raSEE^#A^^VddM«^#A^«l^Vc 

i, vc2/^/&£tvcv^ 0 Am7j^RFi«-r^>yDLti^^^^ycti^(D 
^Jiais-cfli^^tbfen— ^^^/v^^LTy-fy 5 i/y^DiPX2(DAW7j«^p 

22lCgSKi$^ AW^«^RF2f*nw^^/V^LPF41<DAt±i^$|5P41(3:^^E 
/V-^tt, ^Vy 3 l^^DiPX2#J^^AoT<§r^M^M^-s GaAsIC^MV 

^GaAsSW36^Ao-r<5ffiP^^^Srl^*i-SliIB&^LTttSI6i-So 

[0034] £fc, AUi7J^RF3, RF4«^^b-? ? ^ J r^^>^^bTDCSg:ff ft ^-ffiTjS 

F5fi^^N^^^^LTWCDMAMSffff-^Am^S^Tx4/Rx4^^^^tL-C 
V^ 0 ^<DGaAsIC^y^GaAsSWfi^ib®EEVdd*5^I^p$tt^:^1ig-e N 2o© 
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mmn^-Vcl, Vc2<DON/OFF(DW;M<Dm^fr J <£^£ } 9. Affi^$B^RFl3r 
^-e, GaAsIC^-r^GaAsSW^^PJ(Dr^2^'l'5/^[Hl{^J ^fi^U AltiM 

Am^^RF5«^ft m^n^mm^mm ft -sia^j ^*b^u ^ft b#w4* 

[0035] n— y^^/V^LPF41«, Atii^/§PP41^GaAsIC^5/^GaAsSW(DAtii^ 
^RF2^^$tL, Affl^$|3P42^dr Jr /^^^UTDCS/PCS^ffff-^A 
^jS^-Tx23t^^tLTV^ 0 n-/^7^LPF41tt, AmiJ§PP41, P 

DCc2^J;W^N^DCui^^0j(Dr^4^*tt^^ji^^i-§ o 

[0036] iO r ^M^^> ? ^^-/K^GSM/DCS / /PCS/ / 'WCDMAMff ft 

[0037] (l)GSMii{fff-^^fR# 

lEmffi(D ©J ^-Sr At! i~5 0 

ffrj #Pfl A7J ^VcG^^E«j±<Z)$iJ #pff ^j&S Ayfj iStlZ t ^?4Hr— KDG 1 , 
DG2^^M^S^^^,^fff^A^S^Txld^A^$tL§GSM^fmf-^-«, 
y-T^-— KDGl^LT^V7V^i^DiPX2^f5^$tL5 0 fcM$|g&GSL2 
^GSM^ffff^-(Z)^ft(D^l/4(D^ft-e$)<9, ^ofc^f&GSI^Affi^ 
$|3P13#J^V^— KDG2^bT^ife^t-^»*C\ fe^{^GSL2«GSM 
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[0038] — GSM^ffff ffjIJWf ^A^^-VcG^Omjilfcfcte, 

KDG1, DG2^£fc|»^5 0 ^V^— KDG2^^^H^§-^^J:i9^ 
e^^GSL2«GSM^ffff^-^*j-bTW^^^a{^^bT^i-S(D-C\ GS 

if$tLTGSM^ffff-^A^^TxljllJt3:^^$^V\ 
[0039] (2)DCSMfmt^SftB# 

DCS^f{f-^^^i-S#-^, GaAsIC^jy^GaAsSW<D$lMf^A^i» 
Vcl, Vc2^Am^^RFl^Am^^RF2^^^-rSfci6©0IJWf^A 

;tx3^ GaAsIC^5/^-GaAsSW(DAm^S^RFli:RF2i!^agili-So ~<^B#,£ 
-C, DCS/PCSii^f ft ^AiJi»Tx23^DCSMff ft ^r&X±S~tZ>h, ^©DC 

S^fmt^«^-/^^^7^LPF41^bTAm^^RF2^A^$^, Atf^ 
^RF2/^Affi^$B ? -RFl Am^^RFl^^^V^V^ihDiPX 

2^tfjij£tv5 0 itf>DCS^{ffg^te^V:^^DiPX2^LTT^^ANT^ 

^^fR^Mff £tv5o GaAsIC^-ry^-GaAsSW-e^AffiiJi^TOFliRF 

2£/»M£tK ffi<DAffi^^RF3-RF5teAffi^i^RFl, KF2tmWti$tlX 

v^/ c ev^(D-c^ Dcs^f ft ^-fiDCS^ftm^-m^S^Rx2, pcs^ffff ^-ft^iS 

^-Rx3, WCDMAM^ftff -^AmiJ^^-Tx4 / /Rx4^fifsM$tb^V \ 

[0040] — ^\ DCS^ff fg-^fc^i-£#'£\ GaAsIC^y^-GaAsSW^^IJ^ft-^A 
^S^Vcl, Vc2^Am^^RFl^Am^S^-RF3^^^i-^fc^(Df|jlJ#ff 
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Vc2tfOMJ±iZtcfe^MJ±<Dffl@Mn -5§0 &A£>£tlZ>k, GaAsIC^lV^GaAsSW 
(DAmJj^RFltRFSt^mmir^ ^(D^mX\ ^V:7V^DiPX2^fbAm 

^RF3^^m^$tt§ 0 ^LT, ^^^£^LTDCS^{f ft ^m^S^Rx2^ 

DCS^ff ft ^-m^^Rx2d^^[aI{^^m^$^o GaAsI 
C^-lV^Ga As S W-C ft A ffi ^ i»RF l^Atii tl $^RF3 1 mmWiiStl. AWit) 
S^-RFl, RF3fiftil(DAtii^S^-RF2, RF4, RF5\C^Wt£frlX\ ^(DX\ DC 
S^:ffff^-«DCS/PCS^ffff-^A^^Tx23,PCS^:ffff^-m^S^-Rx3, 
WCDMAMSffff-^At±iiJ^Tx4/Rx4^^^$tl,^V\ 
[0041] (3)PCSM{f{f^£^ff0# 

Vcl, Vc2^Am^«^-RFli!Am^;«^-RF2t^^i-§fcfe(7)$lJWf^A 
^-TSo ^<D|a^M(Df|!IJ#ff ^-(0tJ;Lk£, Vcl, Vc2(D^^iEmi±0$IJW 
ft ^) tfAjj&frlZt, GaAsIC^5/^-GaAsSW(DAt±l^i^^RFl^RF2^^2g 

al^So ^<DmUX\ DCS/PCS^ff ff ^A^«^Tx23^fbPCS^ff ft ^A 
tS-T^t, ^(DPCSMffm^-fici— /^^/k^LPF41^LTAm^S^-RF2^ 

A^£^ Am^J^RF2^^Am^S^-RFl^^^ Am^s^-RFi^^ 

^V^V^i^DiPX2^m^J^tL5o -OPCS^{fff-^-«^V^V^i^DiPX2^b 
TT^-^ANT^fe^^^^f £;ft£o GaAsIC^^GaAsSWTOA 
ffi^^RFl£RF2^^c£^ -ftil^Am^^RF3-RF5^Atii^^RFl 
, RF2\Z.mW^flX\^\^(DX\ PCS^tff -^{*DCS^{fff -^-m^JS^-Rx2, P 
CS^fff^ffi^i»Rx3, WCDMA^{fff^Affi^^Tx4/Rx4^tefc 

[0042] — jj s PCS^m ft t^ItSt^^ GaAsIC^-T^^GaAsSW(Df|jlJ^I{f ^-A 

^ s^- vc i , vc 2 k a m ^ s^-rf itAmt) m^-KF4t^mmir^tc tb <Dmmt 

rMfg -5§"C, Vc2frjEm)±(Dm®Mt ^) #vMj£tv5£, GaAsIC^-lV^GaAsS 
W(DAt±]^S^-RFl^RF4^^^ii-t-§o Z.<DVtWr£, ^V^V^DiPX2^)^A 
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sIC^-lV^GaAsS WW A m $i^RF 1 £RF4 £ Atij^J ^RF 1 , 
RF4fi#,(Z)Affi^^^RF2, RF3, RF5idgjf^£tl/CV ^"C, PCS^ff ff -5§- 
teDCS/PCS^ff ft -^A^i$T-Tx23. DCS^ffff -*§-ffi^$^Rx2. WCDMA 

^fmt ^-Am^^Tx4/Rx4f31^^$tL*V \ 
[0043] (4) WCDMAMff it ^m^im B# 

WCDMAMffff-^^5Mi-5#-^, GaAsIC^jy^GaAsSW<D$IJ#Pff-^AvO 
S^-Vcl, Vc2^Am^S^RFl^Am^^RF5^^^i-§fc*6<DfjjlJWf^- 

%AZ)1r& 0 ^^m^^^ffilJWf ^-(^X.tfs Vcl, Vc2(DM^^omff*f' 
^^mj±«f|!IJ#ff ^r) &A±)£thZ>b, GaAsIC^^^GaAsSW(DAt±]^i^^-RF 
l^RF5^^^iii-^o ^<^B#^-C\ WCDMAMSff ft-^Am^^^"Tx4/RX4 
d^Attl^ i^RF 5 At) £ tl,fcWCDM A^ff ft ^ « A ft ^ S^RF 1 
tt, Am^S^-RFl^)^^V^ > W^f-DiPX2, T^T-T ANT^L.X^Kmm £ 
tb^o — ^V^^^f-DiPX2^^Am^S^RFl^A^$tb^WCDMA^m 
ff^«Affi;«^RF5^^£;rL, Am^S^RF5/^^^^^LTWCD 
MA^ffff^-Am^S^-Tx4/Rx4^^^$tL, WCDMA^ff ft ^rAMt) 
S^-Tx4/ / Rx4^^^gP[U{^{-m^/$tb§o ^"C, GaAsIC^jy^GaAsSWe 
f*Am^^RFl^RF5^^^^ Am^S^-RFl, RFSteflil^Affi^i^ 
RF2— RF4iC^^^tb-CV ^"C, WCDMAMSff ft -^^DCS/PCS^ff fa 
^-A^S^"Tx23, DCS§:ff ft ^-m^S^-Rx2, PCS§;{f ft ^-0i^^Rx3^ 

[0044] ^(Dj:5^ ; Bj^^i~5r^^j:«9, GSM/DCS/PCS/WCDMAcD45|l<DM'ff ft 

[0045] *fc, i&mmm&m&®imm$tm&wtirz>GSMmm m^m^m <r>mmx- 

S/PCS/WCDMAiiffff ^<Dm^:in (D^0«9#^.^GaAsIC^5/^GaAsSW-e 
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[0046] 
[0047] 
[0048] 



[0050] 



[0051] 



^co^x^xcomm ff ^(Dm^it w^&n t>^\ ^-e, GaAsic^^co^^m. 

v^wftm^s 22(7)^(^1®) ^ irf£frib^F a mmm<Dm>m&£xf^& 1 xfo 
z> 0 02, H3^-rfE-^te, muz.7jki,fz.&m^'<Dm^cnfoir% 0 



[0049] ^TS^ftmfWil^te. ^*t£^<D|||£(^c&<D^ffi^M^M^ 



LTl^ 0 1rfj:t>h, GSM^ff ff -^AyM^Txl. GSM^ff ff-^ffi^i^Rxl, 
DCS/PCS^f ft ^-A^7^^-Tx23, DCSgff ff -^m;«^-Rx2, PCS^ff ff 
^-ffi^S^Rx3, WCDMAi^^ff ff ^-Affi^S^Tx4/Rx4, «IJMf ^A^ 

i»VcG, Vcl, Vc2, I2Ib«j±A^;^Vdd, ^^K(^i*)^GND, fej;^ 
T^^^S^(^V^V^DiPX2(Z)Am^^P23^^)ANT^^^$^ 

M®f*ig2^«*ji^^KmSGND^^^$tb- C ^i9 N i(D*ii^^K«SG 
NDii, ^rt^^CuKD- COM l^lMUCulbb, ^V^PGCuKD—jjiDttfa 
GCulb^ ^^^GCbCO—^COM\^\MMGGbhb^^^X\^ 0 



-%COM\*\W&GCulab, ^-^<^GC5COi\\L^COM faW&GCSabftl&^thX 



[0052] 



NDil, ^-Y/^^Cul(D— jjCOMfo^MCulhb, ^s^^GCulCO—jjCOMfa 
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[0053] 



W&GCulbb* 3r-Y^v^GC5<£>— jy<DM\*]WMGC5bb, ^s<i/#Ct2<D—j5 



[0054] 



[0058] 



[0059] 
[0060] 



Z^tLX&V , ^M^y>VM^MGNr>n^- J r^y^GC5co—JfcoM^]W,^MGC5bt 

, ^/<^Ct2<D— j3(Dy$\n\WmCt2bk%%tm\^X\ ^5 0 
[0055] WMfom7, S\Z.\t^/V— fr— /VOZhfrj&J&^tlXX^o 

[0056] mW>WM9\ttfe^W$iGSL2b^^?^t2, DLt2£/^/&£;fvrv^o 
[0057] M^f£SlO&a*fc^SiUS&GSL2, ^f^^Ltl, Lt2, DLtl, DLt2, GLtltfS 

7&J$£tlX$o 1 0 , Mmf*JBll^t)fe^^{^GSL2, -O-y^Ltl, Lt2, DLtl, DL 
t2, GLtl^jf^^^-C*5«9, -^rtv^tt^^/V— ;V\Z.X.K)MM.^flX\^ 0 



GaAsIC^^^GaAsSW^I^Mx.TfH^-^[l|«9iAtpr^^|^lh-e^§ < 



Sf*Jgl2^^s^^{^GSL2, ^^>^Ltl, Lt2, DLt2, GLtl^jj^&^x 
^7 (DM \^mUr>Cc2bt^^^tlXX ^ 0 
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ft<Dtt\%W&GCclabffij&f&&tlX$5*)^ WM^MlSKU^^^CcKD—^ 

l<Difc&<DttfaWi&GCclbb&l&tft&tlX\ >5 0 
[0061] W^W-MlQ, 20\Z.n.^/V— Tfr— /><Dfy&]&}£,&frlX$5V)^WMifcM21, 22\a*£ 

TmM<DWMfcmi~i8\zj&f$&nxMM'<?—>bM±mxh%MMifcm23m 

[0062] ^_hS(Dfim#:jg22(D^liJ N i-^^^^g#:(D_hB23^^, KDG1, 

UG2<DmB^M^b, W(jiM=f-KgCOmm5%Wmb, -f^^^t^-GSLl, Lant<7) 
%^^WBb, ^^y^Cant<D%^:mWBb, GaAsIC^fy^GaAsSW^H^ 
ffi«ffiir*5^$tl/-c*5«9 N KDG1, DG2. ©Jt: 

^-Rg, -O^S^ff ^GSLl, Lant, ^r^v^Cant, ^^T^GaAsIC^^^Ga 



[0063] 



^V^ P l^^i^DiPX2(D/N^^^/V^HPF22CO^ J r 



*VCt>, ^(Z)^^N^Ct2-e^Sb-CGaAsIC^^GaAsSW^{*f^mM^Pn*P 
$ GaAsIC^jy^GaAsSW^^-^^^^^2^- i^p^ihi-S^<^^ 

bt£<GaAslC^4v3-%m^Z-b&X^Z> 0 -fi^t)^ ^^-~Y^4v^-U%bGa 
[0064] m^. M2(DmM^mK^Mm^^^.— ;Hco^t, H4— EI63r#mu-Cf& 
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^-ZAJlU Btm ft ^ffl;O^Rxl^£>GSM850S:ffff #SrW^7U Sfaff-^-W 

^^Rx2^^GSM900^fft^m^b^ ii^ff ft ^AiJ^Tx34^DCSM 

[0065] ^ry^iai&SWllUltt, ^7 P W^DiPX2^^-t-§Am^§PPH^^ 

^^/V^LPF31^bTGSM850/ / 900^'fB'ff^A^*^Txl2^^J^i-§A 

m^7§i3Pi2i!, GSMssosffff ^-m^^Rxi^^-r^Am^^pi3t, GS 
u Attuj§RPi3, pi4&*mx(D^mm^MMiKmmirz> 0 

[0066] Am^^Pll^V^---KDGl^LTAffiy f 7$|3P12^^^^^^, 
3-— KDG2^LTAffi^f|3P13^»E£tK £ib^GSM850/900Mfgff 
^ft(D^l/ / 4(Dft$(D^^GSL2^LTAm^^P14^^$tLTV^ 0 

[0067] ^^«GSL2(DAm^§PP14#J(D^{^V^— KDG3^iW^/^iy^GC 

[0068] Am^f|5P13iGSM850Sff ft ^m^i^TOxl<k(D^^^^-ryNi/^^ 

$c£tU ^(D^^^^(DAm^§PP13#J^dr^^>'^GC2^bT^ifi§tLTV^ 
o Am^^P14^GSM900Sff if ^m^S^Rx2^(Dr H 1^^ d r J f^^>^^ 

^c£tU r<D^^/N^(DAK^SPP14#J^ :3 r-r/^v / ^GC4^L-C^ffi$tb-CV ^ 

[0069] KDGl^y— K^Am^fRPll^S^tL-C*5«9. TV— K^Affi^fB 

P 1 2 tdg^^ JOT ^V^GSL 1 ^LTGSM^ff ^0#ffl rfj'J#Pff^A 
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b-CGSM^fi§]#ffl®J#fi-^A^;^VcG2lJ:^$tl/TV>5 0 $^f^V^- 
— KDG3«Ty— K^Affl^«^P1443j;^^S&GSL2^^$tvT*5«9, # 

AjftSSH^VcGl, VcG2te^;fL^;^^v^GCl, GC3Sr^L-Cg§fl&$4x-CV>5„ 
[0070] WV^^GSLl, GSL2, GSL3, 3Mr^S/^GCl, GC2, GC3, GC4, G 

c 5 fs^^ftis^ jfe^a— /^^ir^mm Vf<D&mmw-m ^mzntcm 

&/<jr—ls\Zj:*)j&&fetiX$3*)^ GSM850Sff ft -^-AffiiJi^^Rxl, GSM900 
^ffff^Am^ffi^Rx2^^i-§^^/-?^«^(Dr^M^^> ? ^--/V^II^$ 

[0071] Iki^ GaAsIC^y^GaAsSW^f*, fcMff ^Affiv01-£4o<DAft^£RRF 
l-RF4^^$tb5^^^^ftSJEff^A^*^Vdd^aiJ^ff^A^^Vc 
1, Vc2^^$*bTV^ 0 AW^SS^RFltt-Y^^DLtl^^^^DCclt 
(OM^Jimj^^LT^^yiJ-DiPX2(DAm^«^P22^^^. AWAS 

$SB^RF3, RF4«^^^^^^^bTDCS^ffff^m^«^-Rx34oJ;U? 
PCS^ffff ^-W^S^-Rx4f^^$tL"CV ^ 0 ^(DGaAsIC^-Yy^GaAsSWfi 

KlbSJEEVdddSH]in$tUfe3KllB'C, 2o<DffrJ#PfI ^"Vcl, Vc2<Z)ON / /OFF(D^ 

Am^^RFl£Am;«^RF2-RF4<Dl^^lO 

^^^i~SJ;5^'Kl t 9#X. ; 5o ^(DGaAsIC^^^GaAsSWf^^ja^^e^— /V^ 
?f^i-§^jB#;<Z)_h®^^ig$tv-CV^o GaAsIC^y^GaAsSW/^ 

mm^^^y^m^i ^mmir^ 0 Am^s^-RFi, rf2^^^ 

lii^or^ff ft -^At±i^§i3j*5J;^r^fi fi-^-A^SUj t-ftr^u Am^S^-RF 

[0072] #C&^ ^(Dr^ja^^v 5 ^— /K^GSM850/GAM900/DCS/PCSiiff ft -^-(^ 
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gi KAEmfctD^mm^&Atiu fw#Pft#A^^v C G2K:ote^f*A«jEE 

, DG3tfS#»:tfctBfcfc»J, GSM850/900Mffff -^AiJ^Txl2^^AiJ$tL5 
GSM850i£fffl-^te. ?4Hr— KDGl^L-Cy-r7 P W^DiPX2^^$t^5o 

M^GSL2(DAffiijfPP14#J^^V^— KDG3^bT^«(^§<Z)-C\ 

M^^gsl 2 i*G SM^ff ft ^*fb-c, yv^— kdg i (D#y — k ( A mti §PP 1 1 

^7^^VcG2d^O«JEE^«^«JE^A^;$tb5i:^ yV^KDG2»^ll£ 
yV^KDGl^^GSM850^ff ft ^-m^«^#J«^^^^o -<Z>fc 
GSM850^ff ft -^-te:GSM850^:ff fi-^tti^C^Rxl, GSM900^ff ft 

[0074] — GSM850^ff ft ^&UmirZ)W&; MWfe -^A^*^VcGl}clO«J£* 
fete, ^mjE^^W-^SrA^-rS^^^, fM#ft -^A^J^VcG2^iESJi^ 

Ai3i-§o 

Wft-^-A^7*^-VcG2^iEmi£^X^7§tt^^, yV^--KDG2, DG3^ajii 

^<8^t), ^ f -ry p i>y^DiPX2^^A^$^5GSM85o^ff ft yv^"— kd 

G2^bTGSM850^ffff ^-m^«^-Rxli^M$^ 0 ^^g&GSL 
2^GSM^fff^(0^ft(D^jl/ / 4(D^44-efc«9 % Ko^^j^GSL2(DAt±i 
^j|f|5P14{RlJ^y*^— KDG3^L-C^W^^^O-e^^g&GSL2fiGS 
M850g{f it &KttLX* Am^^PPl l^)^^TGSM900^ff ft ^-m^^^"Rx2 

ffiy # n jjc^s «t 5 nnstfa & m b , 0f )£©T>ry s^3^Sr^rt"5 r-r y u — s/g ^ m 

B&£LTttlfB1-5„ $lJ#Pff ^-A^^VcGl^OSEE^fi, ^mffi(D0lJ^]ff 

#asA#$ft5£. yV^— KDGl^Pi^ffiir^o-e, yv^-— Kdgi^^gs 

M850/900^ffff^A^i^T-Txl2fIJ«GSM850^ffff-^^^J-LT^^i:^?. 
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o rtl/fcJ:^ ^V^V^DiPX2^)^A^;$^GSM850^ff ft GSM850 

[0075] (2)GSM900Mff{f-^M^fR# 

GSM900Mfff§ -^-^GSMSSO^fff-^-^I^ICGSMSSO/gOOM'fsff-^-A^ 

— ^\ GSM9oosft m ^mm-r^m^. mmt^ a^j^vcgi. vcG2i:t 

KDG 1 , DG2, DG3^||^^M^ ( 9^fK^{^GSL2^GSM900^tff-^i-*f 
SW1 1 ^A^/$^GSM900^ff ft ^-^^^S§GSL2^bTGSM900^ff 

m-^mti^R^2[z.mm^n, ^GSM9oo^{fft^ffl^^Rx2^;«[ij{s& 

^ffiij£tv5 0 — KDG1, DG2^|S^r^-efe§(D-C\ ^V^V^Di 

px2^^^-f ^f0Kswi i ^A^;$ttfcGSM900^ff ft ^-teGSM850/900 

^fff^A^«^Txl2feit^GSM850^ffff^m^^Rxl^^^^ 
l\ rtL^i:f9, ^V7 0 ^^f-DiPX2^^A^$tvSGSM900g:ff ft ^-{3, GSM90 

0g:ffff^-m^^Rx2^(Z)^^$^ o 

[0076] (3)DCSMffff^-^ftU# 

r>CSmmm^'$:temir%m&. GaAsIC^jy^GaAsSW<D$IJWf^A^^ 

vci, vc2{z.Am^m^KFitAm^i L RF2t^mmT^fc^(Dmmt^A 
±}-tz> 0 ^(D%^^-^(Dum\t vci, vc2<DWijftkJE'm}±<D%i\m 

ft -^-) &A±)£frl%t, GaAsIC^y^-GaAsSW(DAiiiJj)^^RFltRF2t^m 
S-T^o Z.<D$$&X\ DCS/PCS^ff ft ^A^^Tx34^ibDCS^f ft ^A 
;*J-f5^ ^(DDCS^fff-^^n— /^^^/^LPF41^bTAm^S^-RF2^ 
A^£^ Am^^RF2^^Am^S^-RFl^^$^ Am^J^RFl^^ 
^V7V^-^DiPX2^m^J^tvSo ^^DCS^fff-^{^V^V^i^DiPX2^b 

TT>-^^-ANT^^^g|3^^ff $^§o ^-e, GaAsIC^^GaAsSWe^A 
m^S^-RFl^RF2^^^$^t, m®Am^S^-RF3, RF4«AI±5^S^RF1 
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[0077] — ^ DCS^ff ft#«Tte3H"5*&£\ GaAsIC^^GaAsSW©ffifl#ff-^A 
;OS»Vc 1 , Vc 2 }C A ffi ti *S^RF 1 £ A ft ft&TOF 3 5 fci£><D $ij#pff 

%-&Atl1rZ> 0 r<Dm^^i3r^JWs-^(^lx.«, Vcl36SjE«EE©ffi!HW^#-C. 

Vc2^o®E*fcf*^®E(D$!|^ttfi-^) #A^£tl>5i\ GaAsIC^f^GaAsSW 
(DAt±l^J^RFl^RF3i!^^ia-r^o -CD^-e, ^V^°W^i^DiPX2^^A^ 
^RFl^A^^tt/cDCS^ff ft ^-^At±i^^RF3^^$^o ^LT, DC 
S^ffff^«A0i^^RF3^^m^$^Tdr-Y/^^^bTDCS^ffff^-m 
^i»Rx3^M£tL, DCSg:fmf^-m^S^-Rx3^^^[lI{^^m^$n§o 
r^t?, GaAslC^y^GaAsSWX^AlHtl^^KFltRFSt^^m^tl, Aft 
^J^^-RFl, RF3i4ffi©Atti^ffli L RF2 ) RF4lcmWcl^X\^^CDX\ DCS^ff 
ff-^f*DCS/PCS^tff-^A^^Tx34, PCS^ff{f-^ffi^iWRx4^tefs 

[0078] (4) pcsiift m ^-m^m m 

pcsmm{n^&fcmir%m&. GaAsIC;*^^GaAsSW<Z)$IJ^m^A;«^- 

fl&b, GaAsIC^-T5/^GaAsSW(DAm^S^-RFl^RF2^^agiii-^o 

-C, DCS/PCS^ff in ^rAt)i®^-Tx34frhPCSmm ft ^Ail^h^ Z.CDVG 

S^ftff^-«n-y^^^/V^LPF41^bTAtii^;^RF2^A^$^, Affi^ 
S^-RF2^)^Am^^RFl Am^^RFl^^^-T^V^^DiPX 
2^ft^£tL3 0 ^(DPCS^Iffff ^-{i^V^V^DiPX2^bTT^^-ANT^)^ 
h^^mm^in £tl&o ^X\ GaAslC^y^GaAsSWX^AtHtli^^RFlt 
RF2t&mWct5tl. m<DAiti±)}$i^-RF3^ RF4teAm^^-RFl, RF2^^£ 
tlX\^^\^(DX\ PCS^fff -^teDCSSffff -^t±iij^Rx3, PCS^fff ^ffi 
^S^Rx4^^^$^V \ 
[0079] — PCS^rff ff GaAsIC^-f^GaAsSWOfljIJWf ^§A 
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WMit Vc2tflEmfcCDWMi3 ^) #vMj£tb£^ GaAsIC^-lV^GaAsS 

^S^Rx4^£c^£tK PCSg:ff ff ^m^^Rx4^^«[Ui^^m^$^o £ 
GaAsIC^5/^GaAsSW-e^AffiiJi^^-RFl^RF4i^^^$tL^ AffiiJ 

i^RFl, RF4fiftjl(DAffi^jS^RF2, RF3^gc$tV"CV n©"^ PCS^ff 
ft -^-{iDCS/PCS^f ft-^-A^iCT-Tx34, DCS^ff ft -^ffi^$B^Rx3 fcfctte 

[0080] z.<d£?^ mfem&wtxvhi&mmKmm&mmm^&u mmmi^mwtv 

[0081] #Ct^ Z.(Dmm$l^*-— /V^jg^*it^H5, Bl6^#MbTf^Ki-§o 

[0082] ®5 % He^^ig^s^^^rSM^^v 5 ^-— /KD^jgm-e^o 

w mm&mz.fa<iM) fab ujtM.m^m^x\ ^lt, fi«#:jB2i^bT^LT 

£>3o 05. El6^^i-fB-^fi. El4^^bfc€-^^(DfB-i-^^i-5o 

[0083] mrm^mmfcrnua^ mm&m^mm<vfc&<D&mmmi L mm$:i&)& 

LTV^o irtstfrlb, GSM850/900Mf§{f -^AiJ$^Txl2, GSM850^ff§ 
-^-m^JS^Rxl, GSM900^ffff ^-t±iiji^^Rx2, DCS/PCS^tff-^A^ 
^•Tx34, DCS^ff ft ^-m^(S^-Rx3, PCSg;{f ft ^-m^S^Rx4, «IJ#Pff 
A^^VcGl, VcG2, Vcl, Vc2. l*iftmj£A^T-Vdd, ^7^K TOfi) 
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[0084] m^fcM2iai&m?7^mMGNmm)$£thx&v), ^.(D^m^^nmG 

NDii, ^-^v^GCKD— Jj(DM\rnMMGClbt, ^/vy^GC3tf>— ^<D*j-[R] 
^|ffiGC3b^ ^/<i/?GC5<D—jj<DM\»lMiMGC5bb, ^t^^GCul©-^ 

[0085] M*^M3^{*=ar^^^GC10'ftb 1 ^'<D^f[R]fl;^GClai!, 3Mr^>^GC3<£>fi& 
^<^^f ^]l||iGC3at, ^^v^GC5<D#,^-<D>tf ^]SiGC5at, 3r-^v^GC 
ul(Dftjl^-(D^-rR]M;SGCulai^^^$tV-cv ^ 0 

[0086] wnt$m4\a^m?7>}?mmGNi)mftzm£fox&i9^ ^<D^m^v>v'm,mG 

NDtt, 3f-Y/^v^GCl<D— ^<D*f [nJtifeGClb^ 3r-^v^GC3<D— ^O^ffR] 
ft^GC3b^ ^/^>^GC5<D— ^<D^[p]ltSGC5b^ ^-r/-?^GCul(D— 
<DM\*lW,MGCulbb, ^s^y$GC2(D—^<Dlft\v\WmGC2bb, ^-r^v^Cul 

•So 

[0087] M^f*S5^^, ^^^GC5<D^^(D^fR]trSGC5a^ 3^r^^GC2<D'ftfl 
^■(^^frB]«^GC2at, ^^^CulOftil^^faftffiCula^ 3r-^^Ct2 

[0088] ^^{*jg6^«*M^^K^ffiGND^^^$tLT*Df9, *M^^Km*GND 
fi^r^^^GCScD— ^"(D>?ffR]S;SGC5b^, 3ri^v^GC2<D— ^"»^f ^tiG 
C2b£, ^/nv^CuKD— ^"(D^ffBj^^Culb^, 3r-^v^Ct2<D^ ^(D^f fait 
SCt2b<k, ^i^°iy^GC4<D— ^(D^[n]®|^GC4b^ ^i^v^GCu2<D— ^(D 
*f fo]®^GCu2b^, df-^^^DCuKD— ^"(D>?f [Bj^^DCulb^^^fflbTV V£ 0 

[0089] M^f*S7^^^ j r/-?^GC4(D'ftb,^-(D>?ffR]^;SGC4a^ N ^-r^v^GCi^cDflil 

[0090] ^^tffcjgma*^/^ ;V(D^t^^fhX\^ 0 

[0091] M^{£jg9ta3fcj£$|E^GSL2£ N -Y^^Ltl, Lt2, DLtl, GLtl£/^/&£ 
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flX\^ 0 

[0092] WMfcMlOfabWMfcM^KfrltXfefc&Bi&GS^^^f&Ltl, Lt2, D 

Ltl, DLt2, GLtl^jf^§^tXV^ 0 
[0093] MS#:JB 1 3 fa*^^>^Lt2/^j^£ tl/Cl ^ 0 
[0094] ^^IffcJB lAK\~t^;V—^-~;V(D^^^fhX\ v& 0 

[0095] f|ft#:jgl5^}i^^^^Ctl<D— ^(D^f^«^Ctla^-Y^^>^Ccl(D— ^ 

clOftil^WfatiffiCcla^ ^-^v-^GCcKD— ^(D^jTFOltSGCcla^ ^r-Y 
/^^DCc2(D^^-(D^f[R]^;SDCc2b^^^^$4xXV^ 0 

<Z>*f[o]fi;ffiCtla^ ^-r^^^GCStDte^^^ffpjS^GCSa^, ^-T^v^GCcl 
[0096] M^f*Sl8^^^/^^GC5(D— ^(D^fpjSlSGCSb-efeS^^^^K^S 

ccKDftji^-o^-rRjftSDCcibi^^^^tvxv ^ c 

[0098] S:_hS<DftmffcJi20<^ffi, i~&:b^JB#W-hB2:Ua3:, — KDG1, 

dg2, r>G3(Dm^mn,mt, utfL^^-Rs^mmRnmb, ^^^^^-gsli, 

«9, ^tb^tb^llSfflmft^^V^— KDG1, DG2, DG3, ©£tit^-Rg, -f>^ 
^^GSLl, GSL3, *5j;t/GaAsIC^-f^GaAsSW^||^$tV-CV^ 0 
[0099] ^V^V^i^-DiPX2(D/N^^^/V^HPF22(Ddr-Y 
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-C, GaAslC^y^GsiAsSW^^mM^^^kmJ5±^^k^^o ~£tc 

^mmMm<Dmmi^^m^^^kKx^^m^Mmm^^mmn^kfs:< 
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WMi^m^mm^Xf^mmm^m^nf^mm^XX^mmmmm^mm^nti 

zfrzm&mm^AMtint. mmmm m ^Atitstizmmm ^-Ati^t, mm 

mmm2^y^-mm^ mm^4^^(D^^y^;v^\z.mm^^mmmm 

ztizm^m m^Kmti^t, mmmmm^A^^mmm^AMt, mm 
^mm^m^nz^mm^MMt&mx., mmm^mm^-AmMtmm 
mm m ^ Ats n^tz. n m t a^ft ft ^ m ts n t (Dmu&m mm ^ k x <o mwz-ZF 

mm^^^^n, mmT^T^tmm^2^y^m^b<Dmiz.mm£tifc 
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[6] BfftBii2M^tt*^i:tirfB^3fi^tt^T-«. ¥®ta-e^v^^m^ ; 5^^?f^ 
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